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1 Introduction
These are the Proceedings of the 4th discussion workshop in the Gran Sasso Laboratory.
The structure of this workshop was as before: most of the time was allocated to the
review talks and to the discussions. There were discussion sessions and short original
presentations for each topic as well as the general discussion session at the end of the
workshop.
The workshop was focused on three topics:
(i) Solar opacity and collective plasma effects,
(ii) Helioseismological constraints on the SSM’s and neutrino fluxes,
(iii) Time variation of solar neutrino flux, its origin and possible correlation with solar-
surface phenomena.
The topic (i) was presented by two talks: C. Iglesias described the ”classical” Liver-
more calculations of solar opacity. R. Bingham presented the calculations of the group, V.
Tsytovich, R. Bingham, U. de Angelis, A. Forlani and M. Occorsio for collective plasma
effects. The total change of opacity due to collective plasma effects is predicted to be
−9.3%. C.Iglesias and F. Rogers agreed with significance of some effects. It was under-
stood that variation of opacity within 10% does not affect drastically predictions for both
solar neutrino fluxes and helioseismology. In particular, it cannot solve the solar-neutrino
problem (see contribution by B. Ricci).
Helioseismological data, topic (ii), are in excellent agreement with SSM’s down to
distance 0.1R⊙ . This region covers the site of production of pp-neutrinos and it is not
far away of production of 8B and 7Be neutrinos. It seems rather impossible to predict
neutrino fluxes using only helioseismological data. It is better to speak about helioseis-
mologically constrained SSM’s and their predictions for neutrino fluxes. Naturally these
predictions are those of SSM’s.
Much attention was given to topic (iii). The Homestake flux is consistent with both
constant and time variable fluxes (M. Lissia and T.Stanev). The best proof for time
variability comes now from correlation phenomena, if they are really observed. Most time
and attention were given to the predictions for correlation supported by the solar models.
The great help for understanding this problem and for discussions was due to excellent
talk by P.Hoyng.
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Finally, the neutrino oscillations were discussed.
We want to express our gratitude to the speakers and to many people who actively
participated in the discussions. The meeting would be impossible without the great
personal support of the Director of L.N.G.S., Prof. P. Monacelli.
We acknowledge the tremendous contribution of the scientific secretary, Dr. V. Fan-
tozzi, to the organization and to the work of this meeting.
Many thanks are to the secretaries Ms. E. Giusti, Ms. M. De Filippo and Ms. P.
Fabbri, for their excellent work.
V. Berezinsky,
G. Fiorentini
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